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: ‘% Revolutlon takes numerous people
= Offer one perspective on thl_s

@& NAVSTAR GPS

- Navigation Satellite Timing and Ranging-Global
Positioning System GPS |

| « TRANSIT - first system 1963 --remarkable'
@ GPS catalyst for change amazmg
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% Most significant recent advance
in navigation and positioning
‘technology. In the past, the
~stars were used for navigation.
‘Today's world requires greater
accuracy in real-time. The
constellation of artificial stars
provided by GPS do this.

GPS uses satellites and ground

“equipment to determine position

-and time anywhere on Earth.

g




@ Nawgatlon
- = plan, record, and control the course and position of (a
sh|p or aircraft) -

@ navigation of a ship or alrcraft based on the positions of
celestial bodies | :
-+ Astronavigation - Augmentatlon systems foday

& Surveymg | -
@ measurement of dimensional relatlonshlps horizontal

earth's surface especnally for use |n Iocatmg property
boundaries, constructnon Iayout and mappmg

& Geodesy

1 science of measuring and monltorlng the size and shape |
of the Earth | L S T -
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& Studying the motions of heavenly bodies and
the shape and size of the Earth

& Now is the science of also studying their
changes and the complex dynamic processes
that interact within the planet

varying temporal scales of seconds to geological

= length scales of mnlllmeter to planetary radius and
beyond
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One of the notable Federal coordination efforts associated with GPS occurred in
1980 when NOAA, NASA, and USGS joined with the Department of Defense (DoD) to
complete the "Interagency Coordination Plan for Development of the Application of
the NAVSTAR Global Positioning System (GPS) for Geodetic Surveying" (NOAA et al.
1980). The 1980 coordination plan identified specific roles for each agency in
the development of GPS applications, in the testing of GPS concepts, and in the
eventual selection of the optimum method, based on costs and performance, for
general use. This cooperative effort culminated in the first interagency tests
of GPS receivers which was conducted in January and February 1984 in Southern
California. The results were reported at the fall meeting of the American
Geophysical Union in San Francisco (Goad et al. 1984).

New Policy: Space Based Position Nawga’uon d Tirﬁlhi.ng_,;*DeCember 2004
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a l‘ellzte EszSlon Range In ferred Earth Survey System

One of the two SERIES proof-of-concent stations. Datd aguisition

electronics occupy & smatl portion of the camper shell. The
antenna is a 1.5 meter dismeter, prime Foous feed dish mounted
gn a two axis {azimuth and elevation} drive,




- aCl”OIneter&I_41 0



Poignhant example of
he changing toolbox |
= Bilby towers e




@ January-February
1984
2 NOAA, NASA,USGS,
DoD
2 Coordination based on
1980 agreement
= SERIES, SERIES-X,
T1-4100, Macrometer
& Bilby towers collapse

=1 Basking in the Bilby
fireglow, Southern CA




US Department of Commerce
Rockville, Maryland
April 1985

6 degrees of separation ?Howaboutz 'o(_3i? Or none?




BAGKGROUND OF FEDERAL GPS ACTIVITIES

The NAVSTAR GBS program is a joint service program menaged by the t. §. Air
Force with representation from the Army, Navy, Marine {orps, Defense Mapping
Agency (OMA), Department of Transportation, WATQ, and Australia, The Naticral
{ceanic and Atmospheric Administration (NOAA), the Mational Aeromautics and Space
Rdministration {NASA}, and the U. 5. Geclogica® Survey {U56S) aiso recognized
early on that they each had an interest in either the development or in the
applicaticn of GPS for geophysical and gecdetic purposes.

One of the notable Federal ceordination efforts assoctated with GPS occurred in
1980 when HOAA, MASA, and USES joined with the Department of Defense {DoD) to
complete the “Interagency Coordinafion Flan for Development of the A plication of
the HAVSTAR Global Positioning System (6P3) for Geodetic Surveying” %NDM et al,
1680). The 1980 coordination plan identified specific roles for ewch agency in
the development of GPS applications, ia the testing of GPS concepts, and in the
aventual selection of the optimum method, based on cests and performance, for
general use, This cooparative effort cuiminated fn the first interzgercy tests
of GPS receivers which was conducted in Janvary and February 1984 in Southern
California. The results were reported at the fall meeting of the American
Geophysical Unton in San Framcisco [Goad et al, 1584).

HASA Activities
Under the GPS coordination plan, the NASA role and mission wera to:

1. Bevelop and demonstrate ioterferometric 6PS positiening.
2. Participate in the deveiopment of advanced GPS receivers.
3, Use GPS for accurate positioning of sateilites.

A major aspect of NASA's involvement has been the davelopment of the Satellite
Emission Radio Interferometric Earth Surveying (SERIES} concept {MacDorar et al.
1982}, More recentiy, NASA has been actively involved with applications of GPS
for crustal motion monitoring and with the development of GPS orbit prediction
and tracking systems. NASA/Jet Propulsion Laboratory is conducting another
interagency test this spring, That activity is the subject of one of the
presentations at this conference. MNASA 15 also investigating the use of GPS
receivers on board geodetic satellites for precise ephemeris determination
throughout scientific missions.

HORA Activities

The HOAR activities related to GPS £211 under the basic Naticnal Geodetic
Survey authorization and inclede:

1. Using GPS for eperational gendetic comtrol surveys.

2. Develaopment ef specifications for GPS operations.

3, Investigations and research 15 BPS-related technology.

4, Hsing GPS results for monitering and modeling crustal motiom.

In addition to the active participation of Nationa) Geodetic Survey, NORA
contributed ta a tri-agency receiver developmant project through 2 contract with
the Applied Research Laboratorfes, The University of Texas at Bustin. DoD and
USES also participeted in this contract which lead to the current hardware
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_GPS Flight Receiver on board each

° IGS LEO Project focuses on
precise orbit determination

LEO Missions Objectives/ Science
Goals include:

— Atmospheric remote sensing
— Gravity, Magnetics
— lonospheric remote sensing

— Ice and oceans

JICESat (Jan 2003) COSMIC (2005)
o
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@ GPS sparked a fantastic revolution
= Today applications are diverse as evidenced by the
| popularity of the Annual ION GNSS meetings
& Evolutionary phase continues
= GLONASS, Galileo, Beidou
= WAAS, EGNOS, QZSS, GAGAN

ChaIIenges seamless utlllzatlon W|th multiple
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Numerous IAG & IGS colleagues to cite a few -
2 G. Beutler, A. Moore, C. Reigber, C. Rlzos CK Shum F Webb, R. Wonnacott

going - Bill Melbourne, Gerhard Beutler _'

This presentation was prepared at the Jet Propulsuon Laboratory, California
Institute of Technology under contraefa contract_j;o_ the Natlonal

Aeronautics and Space Admlmstratlon






